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INTEODUCTIOM

Because extinction can be avoided only by preventing habitat fragmentation, a regional

approach is needed to protect vernal pool wetlands systems. That it was needed yesterday

must not deter us from taking steps today that will safeguard species diversity for
tomorrow. At issue is the survival of a unique and irreplaceable natural resource. As

the rapid decline of rare plant populations in the Santa Rosa Plains continues, three of

these species of concern will be on a collision course with extinction. We have already
lost one species, showy Indian clover. The threat of extinction brings with it the
likelihood of listing not only by the State but also by the U.S. Fish and Wildlife

Service (USFWS). Should federal listing occur, the control over that species and its

habitat falls under the stringent regulatory authority of this federal agency,

potentially removing local jurisdiction over land use decisions in those areas considered
to be critical habitat.

This report consists of two sections. Section A, Rare Plant Ecology, with accompanying
data from Appendices I-4, is presented in a scientific study format. Field work

performed in the first half of 1988 provided the biological data upon which the body of
this 3ection rests. Section B, Mechanisms of Protection, picks up where the scientific

section leaves off. A two phase program for vernal pool protection is presented that

addresses both the i_mediate need for protection (Phase I Interim Plan) as well as a long

term protection plan (Phase II, Sensitive-Area Management Plan).
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EXECUTIVE SUMMARY - Vernal Pool Report

SECTION A - KAR_ PLANE ECOLOG_

The rare plant component of this study undertook confirmation of all 43 known occurrences

of rare and endangered plants reported by the California Natural Diversity Data Base to

occur in the Santa Rosa Plains and Laguna de Santa Rosa study area. Of the original 43
occurrences, nine have been extirpated (i.e. the plants have been destroyed or have died

off). Twenty-nine additional new locations were added in the course of the study. Forty-
four (60%) of the existing rare plant locations were considered high quality or better.

Twenty-seven locations (37%) face imminent endangerment; of these locations 14 are high

biological quality or better. Fourteen locations were rated as the highest priority for

preservation based on high biological quality and imminent endangerment. The twenty-eight_

locations rated as secondary priority for preservation could qualify as first priority
sites if threats become in_minent.

The five species under study have proven to deserve their status as rare plants. Sonoma

sunshine (Blennosperma bakeri) has been reduced to only 30 known locations representing
approximately 6 biological populations. Burke's goldfields (Lasthenia burkei) is

restricted to 33 locations, representing approximately 5 bio_opulations.

Sebastopol meadowfoam (Limnanthes vineulans) is restricted to 19 locations, representing

approximately six populations. Vernal pool mint (Pogogyne douglasii spp. parviflora) is
limited to only six locations, representing approximately five p'_p-_lations. Many-flowered

navarretia (Navarretia plieantha) occurs at only one site in the study area, earning it

the distinction as the rarest of the five species in this study.

Rare plant sites generally fall into three categories: (i) those =hat are in good

condition and not threatened, (2) those that are in good to moderate condition and are

threatened by development, and (3) those that are in a deteriorated state and may or may

not be threatened. The greatest number of sites in this study are in the second category
and deserve immediate attention to ensure their continuation as viable vernal pool

ecosystems. The most widespread threats to vernal pool rare plants are residential

development, vineyard expansion and effluent irrigation. Vernal pool habitat preservation

is essential for long term survival of all five species in the study area. Conservation
efforts should initially be focused on preserving the fouteen high quality sites that are

most threatened by development. The best long-term approach to conservation of rare

plants would involve the establishment of a system of preserves where concentrations of

rare plants occur in the study area.

Impacts to vernal pools with rare plants should be avoided in all stages of development

until detailed scientific research has been conducted to assess the biological

requirements of endangered species. Basic research is necessary to better understand

vernal pool hydrology, pollination biology, seed dispersal mechanisms, grazing influences

and plant competition before transplanting can be accepted as mitigation.

It is possible to achieve successful rare plant conservation and preservation while

accomplishing many other desirable goals (such as providing open space, enhancing

wildlife habitat, preventing floodplain encroachment, preserving wetlands, and providing

recreational and educational opportunities). Methods of achieving these goals are
discussed in Section B - Mechanisms of Protection.

iii
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EXECUTIVE SUMMARY - Section A (toni'd)

The scope of this study includes only those rare plant locations that were known

previously or found in the course of the study where access to sites was available. This

study did not make a systematic effort to survey all potential habitat for rare plants.

Therefore =he study can not be viewed as a conclusive assessment of all rare plant

_)cations because there will always be the potential for discovery of new sites, until

all potential habitat is surveyed. The rate at which potential habitat is surveyed for

rare and endangered vernal pool species is dependent on landowner willingness to grant

access and availability of funding.

EXECUTIVE SUM_dAR¥ - Vernal Pool Report

SECTION B - MECHANISMS OF PROTECTION

Mechanisms of Protection features a two phase program. Phase I (Interim Plan) presents a

program for administering projects which either are in or are entering the pipeline. The

program emphasizes avoidance of adverse impacts =o sensitive habitat as the preferred

track to project approval. It is not the only track, however. The report also

recommends specific mitigation procedures for development proposals that meet all of the

following criteria:

(1) The project is in the public interest.
(2) No alternative site exists,

(3) Project design reduces habitat damage to the maximum extent possible.

Phase 2 (Sensitive Area Management Plan) addresses the need for a long term plan. This

plan would be the result of a collaborative process in which all parties -- government

agencies (federal, state, and local), developers, property owners and citizen advocates -

- would participate. Policies and procedures in effect under Phase I would provide

feedback for the collaborative process underway in phase 2.

Phase 1 implementation includes both regulatory and voluntary programs. The report
describes the roles of existing public and private nonprofit agencies. It also

identifies the need for a local public resource agency, such as County Open Space

District, to administer =he acquisition program and manage vernal pool preserve sites.

iv



SECTION A. _4R_ PLANT ECOLOGY

I. BACKGROUND

A. Ecology of Vernal Pools in the Santa Rosa Plains

The Laguna de Santa Rosa and adjacent Santa Rosa Plains are noted for their

seasonal wetland and vernal pool habitats. A significant concentration of

rare plant species persists in this locale (De Mars et al, 1977). Most of

=he rare plants in the study area are found in vernal pools, although some

also occur in other seasonal wetlands and the fringes of freshwater marshes.

Many of the species found in vernal pools are known as "endemics", i.e.,

their distribution is limited to the temporary aquatic environment provided
by the vernal pool habitat. In fact, several of the species studied in this ..

report are endemic not just to vernal pools in general, but to the vernal

pools of the Santa Rosa plains; that is, they are found no where else in the

world. Geographically, vernal pool habitats are inherently uncommon because

the unusual combination of soils, climate and hydrology necessary to form the

required habitat is limited to portions of California, South Africa, Chile
and Australia (Thorne, 1981).

For this habitat to exist, the soil profile must have an impermeable layer
that causes ponding by preventing the downward percolation of rainwater and

overland flow. These soil conditions are represented in the Laguna area by
the Huichica, Wright and Clear Lake series, which have clay restrictions in

their profiles (Miller, [972). Hydrologically, this restricting layer acts to
provide a shallow, perched water table that appears as surface water in the

depressions of the hummocky topography. The prevailing Mediterranean climate

provides seasonal input to the hydrologic regime with precipitation during

=he cool, wet winter months. Evaporation during the following late spring and

summer drought results in a successively diminishing pool of water with

different plant species sprouting, growing and blooming in "rings" around the

retreating zone of moisture. Each ring provides a zone where a species'

specific microhabita= requirements are met.

B, Endangerment of Plants Associated With Vernal Pools In the Santa Rosa Plains.

The Laguna ecosystem, which incorporates much of the Santa Rosa Plains, is

still a significant wetland resource as a result of recent regional and

statewide decline in wetlands (De Mars et al., 1977, Airola and Messick,

1987; Laguna Advisory Committee, 1988). The greatest concentration of known

rare and endangered plant occurrences in Sonoma County are located in the

Laguna ecosystem (California Natural Diversity Data Base [CNDDB], 1988).

Most of these rare species are found in vernal pools, although some also

occur in seasonal wetlands and the fringes of freshwater :arshes.

Vernal pools have been diminished by 90% in the Central Valley (Holland,

1978) and are rapidly disappearing in San Diego County (Bauder, 1986) due to

a combination of agricultural practices and urbanization. The Santa Rosa

_/89 Page i
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B. Endangerment of Plants Associated With Vernal Pools In the Santa Rosa Plains.
(cont'd)

Plains have undergone a similar land use history and the rare plants

associated with vernal pools are subject to these same impacts. The

accelerated loss of these plants is one reason for this study.

Loss of habitat to urbanization, intensive agriculture (orchards and

vineyards) and summer irrigation has reduced much original vernal pool

habitat in the Santa Rosa Plains. Urban development has physically covered

A0% of the Laguna drainage basin. In the process, much historic vernal pool
habitat has been lost as Santa Rosa grew to the northwest and southwest

(Harris, [978). For instance, an historic location oE showy Indian clover

(Trifolium amoenum), a species associated with seasonal wetlands, was

recorded by L. McDonald as occurring one mile north of Santa Rosa High School.,-
(CNDDB, 1988). The site has since been urbanized and with the loss of all

other historic occurrences, this species is now considered extinct. Rohnert

Park's expansion to the north and west also destroyed considerable historic

vernal pool habitat. The rapid growth around Windsor is continuing this
trend of vernal pool conversion to urban use.

Vineyards and orchards are managed by removing all competing plants,

including vernal pool species. Drainages are altered, disrupting the

hydrologic regime necessary for vernal pool formation. Where summer

irrigation occurs, lands containing native vernal pool flora undergo a

conversion from natural plant communities to a more uniform assemblage of

introduced pasture grasses. In the process native plants, including rare and

endangered species, are crowded out by the competition from introduced

species (Tillman, 1982). In the 8,000 acres which roughly comprise the

Laguna and Santa Rosa Plains, 4,444 acres are irrigated with highly treated

sewage effluent. An increase in acreage is proposed (Carlson, personal

communication). Simple arithmetic shows that in those 8,000 acres there has

been at least a 50% loss of vernal pool habitat due to irrigation alone.

C. Species of Concern

Consultation among staff of the Endangered Plant Project (Department of Fish

& Game [DFG]), The $onoma County Planning Department (SCPD), the Milo Baker

Chapter of the California Native Plant Society (CNPS) and the authors of this

report produced a list of species that would be the subject of this study

(see Table l, pgs. 3-4). One species, Trifolium amoenum, is already

considered extinct, but was included in the survey nonetheless. The

remaining five plants on the list, hereafter referred to as "species of

concern," are all associated with vernal pools and are considered rare and

are endangered to varying degrees because of continuing loss of individuals
resulting from habitat destruction. Three of the species--Burke's goldfields,

Sebastopol meadowfoam and many-flowered oavarretia--are listed by the state

as endangered. Baker's blennosperma is on CNPS List IB: "Plants Rare and

Endangered in California and Elsewhere." The last species, Douglas'

pogogyne, is on CNPS List 3: "Plants of limited distribution (a watch list)."

4/89 Page 2
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Circuit Rider Pr=ductions,Inc

Specieswere chosen in consultationwith the EndangeredPlant Programof the Departmentof Fish and GaTe, the Milo

BakerChapter of the CaliforniaNativePlant Society, the Sonoma CountyPlanningDepartmentand the reportauthors.

R-E-D

Sc_-rL_Fic Namm_(1) Cn,-,-- Nares List(2) c.-.4_(3) tzae&(4) E_(5) Flo_er_ period(6)

Blenncsper_aBakeri Baker'sblermosperma IB 2-3-3 NL C2 March - April

LastheniaBurkei Burke'sgoldfields IB 3-3-3 E C2 April- May

Limnanthesvinculans Sebas=opolmeadowfoan IB 2-3-3 E C2 April - May ._

Navarretiaplieantha many-flowerednavarretia [B 3-2-3 E C2 May - June

PogoKfne_ ssp. Douglas' pogo_ne 3 ?-2-3 NL C2 May - July

parviflora

Trifoli_m amoenum showyIndian clover IA NL NL C2 April - June

[. Species are listedas given by the CaliforniaNative Plant Society (CNPS) (Smithand Berg, 1988).

2. The GNPS List nun_er as defined in Smith and Berg (1988):

IA = Plants pres_ed extinct in California.

IB = Plantsrare and endangeredin California and elsewhere.
3 = Plants about which we need more information(a review list).

3. The (I_PSR-E-D code from Smith and Berg (1988):

R (Eari_y)

i : Rare but found in sufficientn_bers and distributedwidely enough that the

potential for extinctionor extirpationis low a= this lima.

2 = Occurrenceconfined to severalpopulationsor one extended population.

3 = Occurrence limitedto one or a few highly restrictedpovalations, or present

in such small mm/oers that it is seldomreported.

E (Endenge:u=_t)

I = Not endangered.
2 = Endangered in a portion of its range.

3 = Endangered throughoutits range.

D (Distribution)

i = More or lesswidespread outsideCalifornia.
2 = Rare outside California.
3 = Endemic to California.

4/89 Page 3



• fable i. (Continued)

$. As dasigne=edby the CaliforniaDepartmentof Fish and Gate (CDFG,1984):

R = Rare, E = Endangered,NL = Not Listed.

5. .Asl_stedby the U.S. Fish and Wildlife Service (USP_S,1980 and 1983):

C1 = Enough data are on file to support the federallisting.
C2 = Threat and/or distributiondata are ineu£ficientto support

federal listing.

C3c= Too widespread,or not threatened.

6. MunzandKeck(1968);Ornduff(1969). "-

4/89 Page



C. Species of Concez_z (coot.)

Each of the species of concern are afforded varying degrees of protec_Lon

based upon their formal regulatory agency listing, or their rarity according
to expert advice. Species of primary concern are those that are listed by

DFG as endangered. Burke's goldfields, Sebastopol meadowfoam and many-
flowered navarretia are protected by state law (Native Plant Protection Act

[NPPA], California Endangered Species Act [CESA] and California Environmental

Quality Act [CEQA]) makfng their unauthorized disturbance subject to

prosecution by DFG; Although not formally a state listed plant, Baker's

blennosperma is considered rare and endangered under CEQA guidelines because

it is included on the CNPS List I. In the County's environmental review

process, the expert advice of CNPS makes any adverse impacts to rare plants
subject to mitigation, or a statement of overriding concern for CEQA

compliance. Douglas' pogogyne appears on CNPS List 3 because its tenuous ,_
taxonomic status and uncertain statewide rarity leaves its degree of

endangerment in question. It may not be technically rare, but its patchy
distribution, restriction to special habitat (i.e., vernal pools) and threat

from various land uses provide reason to cautiously avoid impact to this

plant while the data needed to ascertain the degree of rarity are gathered.

Blennosperma bakeri is a member of the Compoeitae, or sunflower family and is
commonly referred to as Sonoma sunshine, Baker's stick-seed or Baker's

blennosperma. It is an annual, spring flowering herb to 30 cm tall with

succulent, linear lobes. It produces small yellow flowers and has

characteristic red stigmas. The species is found in vernal pools distributed

entirely within Sonoma county. Four locations are near the town of Sonoma,

the rest are restricted to the area of the Santa Rosa Plains and Laguna de

Santa Rosa (Guggolz, personal communication). This species is threatened by
development and conversion of pastures. It was recommended for listing as

endangered in 1977 (Ornduff, 1977), but the State has not taken action. It is

presently being considered for emergency listing as endangered by the U. S.
Fish and Wildlife Service (Kramer, personal com_nunication).

Lasthenia burkei, otherwise known as Burke's goldfields is another member of

the sunflower family. It is a gold flowered annual herb to 30 cm in height

with linear, pinnatified, succulent leaves. The species is distributed in

vernal pools of Lake and Sonoma counties. It once occurred in Mendocino

County but has since disappeared. Only two occurrences are known from Lake

County. In Sonoma county the species is restricted to the Santa Rosa Plains.

(Guggolz, personal cormnunication). This species is subject to threats from

urban development and agricultural land conversions. It is a state listed

endangered species and has been recommended for continued listing by DFG. It

is presently being considered for emergency listing as endangered by the U.

S. Fish and Wildlife Service (Kramer, personal communication).

Limnanthes vinculans, a member of the Limnanthaceae, or false mermaid

family,goes by the common names of Sebastopol meadowfoam and Cunningham

4/89 Page 5
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C. Species of Concern (cont.)

Marsh meadowfoam. It is a white flowered glabrous annual to 30 cm tall with

succulent, dissected leaves. Its distribution is restricted entirely to
Sonoma County in vernal pools of the southern Santa Rosa Plains and the

Laguna de Santa Rosa (Guggolz, personal communication). There are also two

other historic occurrences of this species at Atascadero Marsh and Cunningham

Marsh. This species is subject to threats from urban development and

a_ricultural land conversions. It is a state listed endangered species and

has been recommended for continued listing by DFG. It is presently being

considered for emergency lis$ing as endangered by the U. S. Fish and Wildlife

Service (Kramer, personal communication).

Navarretia plieantha, a member of =he Polomoniaceae, or Phlox family commonly
referred to as many flowered navarretia. It is a prostrate, spiny annual, "-
branched from the base, forming a mat 2-6 cm wide in the bottom of vernal

pools. This species is restricted to four occurrences in Lake County and two

occurrences in Sonoma County (Guggolz, personal communication). Trampling and

ORV use are threats to this species. It is a state listed endangered species

and has been recommended for continued listing by DFG.

Pogog[ne dou_lasii spp. parviflora is a member of the Labiatae, or mint

family. Its common name is Douglas's small flowered pogogyne. The plant is

strongly aromatic to 30 cm in height with purple flowers forming dense oblong

spikes. It grows in vernal pools from locations in Contra Costa, Lake,

Mendocino and Sonoma Counties, but is seldom seen. It is known from only a

few locations in the Santa Rosa Plains of Sonoma county.

If. SCOPE OF PROJECT

The study area is shown in Figure I (pg. 7). It must be emphasized that this

report DOES NOT contain records of all the possibly occurring rare plant locations

within the study area. The survey and inventory of sites reported in this study

are primarily re-confirmations of sites previously known to the California Natural

Diversity Data Base (CNDDB) and Betty and Jack Guggolz of the Milo Baker Chapter

of the California Native Plants Society (CNPS). Additional new sites reported in

this study were located by means of more detailed assessment of areas adjacent to

known locations, and visiting areas that looked llke suitable habitat oased on

aerial photo interpretation. Only =hose areas where permission to enter was

granted or obviously open to the public were visited. Therefore, it is possible

that many more rare plant locations exist besides those reported in this study.
Much more rime and effort would be needed =o reach the conclusion that most of the

rare plan= sires in the study area had been assessed.

4_89 Page 6
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111. NEED FOR T.K PROJECT

This study was instituted to address the rapid decline in rare vernal pool _iora

and their ecosystems to provide some means of long-term pro=action using a variety
of planning and preservation mechanisms. Several rare plant species (see Table 1)

are currently threatened by changes in land use. The habitat for these species--

vernal pools and other seasonal wetlands--have become increasingly sensitive

because of conversion to summer irrigated pasture, vineyards and urbaniza=Lon. As

a result of these impacts, reductions in the populations of some characteristic

vernal pool species in the Santa Rosa Plains have brought about official

protection for the rarest plants.

A. The State Role.

The California Endangered Species Act (CESA), the Native Plant Protection Act'-

(NPPA) and provisions of the California Environmental Quality Act (CEQA)

provide the legal basis for this study. In addition, the County of Sonoma is

proposing specific policies protecting rare plants (Sonoma County, 1987), A

discussion of the pertinent laws is included in Appendix One. The need for a

means whereby compliance with the laws is promoted provides the impetus for
this study. Without a more comprehensive approach to management of rare and

endangered plants of the Santa Rosa Plains, the continual decline in

populations of several species of concern would inevitably lead to their
being federally listed as Threatened or Endangered.

B. The Federal Role.

Clean Water Act (CWA). The rare plants in this study generally grow in

wetlands subject to federal regulation. The Federal Water Pollution Control

Act of 1972 (P.L. 92-500), referred to as the Clean Water Act, offers

official regulation of wetlands such as vernal pools. The Environmental

Protection Agency (EPA) legally defines wetlands subject to CWA to include

any area that is "inundated or saturated by surface water or ground water at

a frequency and duration sufficient to support, and that under normal

circumstances does support, a prevalence of vegetation typically adapted for

life in saturated soil conditions." Specifically, Section 404 of the CWA (33

U.S.C. 1344) applies to vernal pools. This section gives the U. S. Army Corps

of Engineers (COE) authority to regulate the deposit of fill material into

"waters of the United States" through a program of individual or nationwide

permits.

A complicated set of criteria determines the degree of protection a vernal

pool receives. First of all, a vernal pool determined to be a wetland

adjacent to a "navigable" water or its tributary qualifies as "waters of the

United States." Where vernal pools are not adjacent (with no direct

hydrologic connection), or exist above headwaters of a stream (where annual

flows average less than 10 cubic feet per second), they are considered "other

waters," specifically "isolated waters." Isolated waters can receive a

disclaimer of jurisdiction from COE unless it can be demonstrated that the

waters influence interstate commerce. Isolated vernal pools in the Santa Rosa

4/89 Page 8



B. The Federal Role (cont'd)

area fall within COE jurisdiction under =he interstate commerce clause

because it has been demons=rated that migratory waterfowl such as ducks, and

migratory shorebirds, such as yellowlegs or herons, utilize the vernal pools
extensively.

A project with less thaq an acre of vernal pool wetlands receive a blanket

nationwide permit which by definition allows certain fill projects throughout

the nation, providing the project meets certain conditions. A project

proposing fill of between one and I0 acres of vernal pool wetlands undergoes
a pre-discharge notification process which involves distribution of =he

project plans to EPA, DFG, and the U.S. Fish and Wildlife Service (FWS).

These agencies co=_nen= on whether the COE should exercise its discretionary
authority because of sensitive or critical habitats which should be avoided ._

or mitigated. Under this action, DFG could request an individual permit for

projects with rare plants. An individual permit undergoes extensive public

review and a stringent alternatives analysis of the need for the project to

occur in wetlands. An individual permit is always required for projects which

propose to fill over 10 acres of wetlands. The FWS also comments on impacts
to federal candidate species. All plants in the study are federal candidates
subject to FWS comment.

The EPA, under a new Memorandum of Understanding (MOA) of January 19, 1989,

has clarified its relationship to C0E and its jurisdictional responsibility
in administration of CWA. This new MOA can affect jurisdictional disclaimers

granted by COE in cases of "isolated waters." The MOA requires the Dis=rio=
Engineer of COE to (I) provide the Regional Administrator of the EPA with all

final calls of no jurisdiction, and (2) make any other jurisdictional

determinations available to EPA upon request. By requiring copies of all "no

jurisdiction" calls, EPA can review the calls for compliance with =he EPA's

special case categories and technical agreement with the "Federal Manual for

Identifying and Delineating Jurisdictional Wetlands," =o be published in

spring of 1989. Vernal pools may qualify as special cases, or any particular

project can be considered a special case, if controversy surrounds a

jurisdictional call by COE. Furthermore, disagreements over interpretation of

the federal manual of jurisdictional determinations will ultimately be

settled by EPA. The controversy surrounding development projects in Northwest

Santa Rosa may require involvement by EPA under the new MOA, which will

indirectly affect state listed endangered plants there.

Federal Endangered Species Act (FESA). Blennosperm a bakeri, Lasthenia burkei
and Limnanthes vinoulans are all undergoing an emergency listing prooess by

the FWS (Kramer, personal co,_,unication). These species could be listed as

"threatened" or "endangered" under FESA in the near future if loss of

critical vernal pool habitat is shown to be at a stage which could threaten

the species with extinction. Should official federal protection be

established, any land use decisions affecting federally listed species or

their habitat would be subject to the jurisdiction of the U.S. Fish and

Wildlife Service under Section 7 of the FESA. In addition, one of the
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B. The Federal Role (eout'd)

stipulations of the CWA is the provision that a proposed project "will not
destroy a threatened or endangered species as identified under FESA, or

endanger critical habitat of such species" [33 CFR 323.42 (4)(b)(1)]. Listing

under FESA would require an individual permit for any vernal pool subject to

CWA, regardless of acreage of impacted area. Local control would be greatly

diminished or eliminated over the lands subject to FWS purview.

Implements=ion of the recommendations of this study are necessary to ensure

the survival of rare vernal pool plants. A lack of vernal pool protection

could result in federal jurisdiction in our local land use decisions. It
then becomes an issue of "local control" versus "federal control", a

situation many local jurisdictions would rather avoid.

C. Loss of Diversity

At a more basic level, the need for this project stems from the growing

recognition that biological diversity is essential for the maintenance of a

healthy ecosystem in which _o live. Biological diversity benefits human

welfare directly, as various organisms are used to satisfy basic human needs,

and indirectly, as diversity supports many ecological processes essential to

human progress and survival (U.S. Congress, 1987). In the contest oE this

study, the component of biological diversity to be preserved is at the

species and habitat levels (i.e. vernal pools and associated rare and

endangered plants).

Species diversity plays a role in regulation and connection of complex food

web relationships in the ecosystem and provides models for research on human

diseases and drug synthesis. Species diversity can provide objects of civic

pride (eg. "redwood empire") or provide a means of recreation and tourism: 95

million people feed, observe or photograph wildlife each year (U.S. Congress,

1987). Species diversity also plays a role in agriculture and harvested

resources. Wild strains of plants are in demand to strengthen domesticated

strains from new diseases or to replace diminishing resources.

A species of concern from this study, Sebastopol meadowfoam, provides a clear

example of why it is important to maintain biological diversity. Oil can be

processed from the seeds of this plant which is similar to that of the sperm

whale. (Jain, personal communication), another endangered species. This
whale was hunted to the brink of extinction for the production of oils to

lubricate delicate machinery. The irony of this situation is that we may be

on the brink of losing the only plant that can stop the elimination of a

majestic whale species. The results of this study may play a role of

preventing this tregedy from happening.
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IV. METHODS

This study involved three main tasks: I) literature review (2) field data

collection, (3) data analysis and report production. Sites were surveyed for rare
plants and potential habitat from March through July, 1988.

The literature review included sensitive plant data from: (I) the California

Native Plant Society (Smith _nd Berg, 1988; plus mapped information and status

reports from CNPS files), (2) the California Natural Diversity Data Base (CNDDB,
1986, 1988; reports and mapping of sensitive plant locations, list of sensitive

plants), (3) agencies involved with sensitive plants, including the California

Department of Fish and Game (DFG, 1984; lists of designated species, department
policies), and the U.S. Fish and Wildlife Service (USFWS, 1985, 1986: lists of

designated and candidate species). The Endangered Plant Protection Program of DFG

provided the final list of species that are of primary concern (see Table [, pgs. "_
4-5). Local experts (Guggolz, Harrison, personal communication) and available

local studies (Harrison, 1978) were used to gather historic rare plant
information.

Data on vegetation, environment and colonies of species of concern were recorded

on field survey forms (see Appendix 2). Boundaries of rare plant colonies and

potential habitat were delineated and mapped on aerial photographs (1:4800,

1:6000) made available through the Sonoma County Planning Department. Parcels

from which rare plant occurrences are known were plotted on the Planning

)epartment's i:[000 scale topo-lot line maps (referred to as parcel specific
occurrence maps, see Appendix 4).

Data on the presence of rare and endangered plants, the size of rare plant

colonies, vernal pool distribution and other site factors were gathered from on-

site inspection where permission to enter was granted or open to public use. Where

permission was not granted, data were evaluated from public vantage points such as

roads. Estimates on plant colony size for these areas was derived from roadside

visual estimates and extrapolated to other suitable habitat based on aerial

photographs and observations made from a low altitude airplane flight organized by
Alan Buckmanj biologist for the Department of Fish and Game.

[t must be emphasized that all reported numbers of rare plants are estimates based

on cursory field review. All sites must undergo a thorough field survey and

mapping effort to conclusively establish plant colony size and distribution.

Further study is also necessary to understand the ecology of vernal pools in
general.

V. &KSULTS

&. Yield Survey Forms

A total of 84 completed field survey forms are included in Appendix 3. They
provide detailed descriptions of plant populations, habitat, land use and

management recommendations. These forms are sequentially organized by their

"Site Location Number." Locations were identified for all five species of
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A. Field Survey Forms (tout'd)

concern (see Table 2). A tota_ of 92 rare plan= occurrences were found at 84

different locations, although many were adjacent to each other. Twenty-nine
new occurrences were identified (i.e., =hey were found at locations for which

no CNDDB records exist). Locations of these rare plan= occurrences are

included on parcel specific occurrence maps (see Appendix 4). The greatest

number of occurrences were recorded Eor Lasthenia burkei (33), the leas= for

Navarretia plieantha (i). The greatest number of new occurrences were

recorded for Blennosperma bakeri (21). Ten of the locations were sites where
more than one species of concern occurred--ensemble sites. One of these was

a new site. At three locations three species occurred.
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TA3LE 2. LOCATIONS AND ATTRIBUTES OF RARE PLANT SITES

Site Locations are coded by report identification numbers plotted on Sonoma County
Planning Department lot-line maps; the first two numbers refer =o USGS quadrangle

(20=Healdsburg, 26=Sebastopol, 2/=Santa Rosa, 32=Two Rock). The letters A-F, refer =o

sections of quadrangles on the I inch=500 feet lot-line maps. The last two numbers refer
to actual occurrences identified in the field. Abundances are defined in terms of

estimated numbers of individuals: 6Z>I0,000 ; 5=5,000-10,000; 4mi,000_5,000; 3=500_1,000;

2=[00-500; l=<100. LABU=Lasthenia burkei, LlVl=Limnanthes _inculans, BLBA=Blennosperma
bakeri, NAPL=Navarretia plieantha, PODOP=Pogogyne douglasii spp. _arviflora.

Biological Quality: 4 = very high, 3 = high, 2 = moderate, I = low, 0 = extirpated or not

found. Endangerment: 4 = not found or extirpated, 3 = immanent endangerment, 2 =

potentially endangered, 1 = slight potential for endangerment, 0 = preserved.

Preservation Priority: i = highest priority, 2 = secondary priority, 3 = low priority, 0 .-
= preserved or confirmed extirpation.

Lo_-- Site S.._-q_-_ Biol_ w_a--Z_--- Pre_n-v-_o-

Number _ vAm_ LIVI _ NARL _ (_-,1_ty _ Priority

C2001 Grill, Old Redwoodfh_y,Windsor 4 0 0 0 4 4 3 1

C2002 Arata Ln. overpass,Windsor 0 0 0 0 0 0 4 0

C2003 Start Rd.#1,Windsor 3 0 0 0 0 2 3 2
C2(X)4Start Rd. _t2,Windsor 2 0 0 0 0 1 3 3

C2005 Wilcox Rd. wreck, yrd, windsor 3 0 0 0 0 2 3 2

C2006 Wilcox Rd., Windsor 4 0 0 0 0 3 3 2

C2007 Prc,ue_mdeLn woodland,Windsor 4 0 0 0 0 3 3 2

C2008 Grange area, Windsor 3 0 0 0 0 2 3 2

E200I County A/rport Preserve 4 0 0 0 0 3 0 0

F2001 Co=racyAirportnr_dians 5 0 0 0 0 4 1 3

F2C02 Standard StrucmJres,Shilo Rd. 4 0 0 0 0 3 2 2

F2003 Airport treatmentplant 0 0 0 0 0 0 4 2

F2004 Coombs ea_,-,_t,Airport B.P. 1 0 0 0 0 1 3 0
F2005 Shilo Rd. horse ranch 6 0 0 0 4 5 2 i

F2006 Heller Labs, 6"o/1oRd. 0 0 0 0 0 0 4 0

F2CO7 Geasage, SandersRd., Airport 3 0 0 2 0 3 2 I

F2008 Sanders Rd. (end),Airport 4 0 0 0 0 3 2 2
F2009 Skyline Blvd. extension 4 0 0 0 0 3 2 2

B2601 Sam Miguel x Fulton, NW S.R. 0 0 3 0 0 2 3 2

B2602 San Miguel Pummcho,_K4S.R. 4 0 5 0 0 4 3 1

B2603 Alton Rd., NW S.R. 0 0 4 0 0 3 I 3

B2604 Har_ Rd -_-_ Pirar Rd west 1 0 4 0 0 3 2 2

B2605 Maccario's oaks, Piner Rd west 0 0 4 0 0 3 2 2
B2_6 C_lli's, Pier P.d_t I 0 4 0 0 3 3 2

B2_7 _d_ransonP.d# I, Pir_r _ area 0 0 2 0 0 I I 3

B2608 Oak Farm Ln, Piner Rd west 0 0 2 0 0 l 2 3

B2609 S.R.224 ea_,--,Lt,pinerRd west 0 0 6 0 0 5 2 [
B2610 Abranson Rd # 2, Piner HS area 0 0 6 0 0 5 2 l

B2611 Abrm-.on Rd # 3, Piner HS area 0 0 5 0 0 4 2 2

B2612 Paradise Ln # l, Piner HS area 0 0 3 0 0 2 2 3
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Table 2 (,,-_r'd)

_.a,_ _ IA_ LIVI _4 NAPL IK_OP (_I_t7 ,_-_ Priority

B2613 ParadiseRd # 2, Piner KS area - 0 0 2 0 0 [ 2 3

_1614 Brown Subdivision,NW S.R. 4 0 3 0 2 4 3 [

B2615 San Miguel Est. # i, NW S.R. 3 0 5 0 0 4 3 l

B2616SanMiguelEst.# 2,NWS.R. 4 0 0 0 0 3 3 2

B2617Wes_woodVlg$ubd.,PinerKS 0 0 0 0 0 0 4 0

B2618 Franciscoelbows,_4 S.R. 2 0 3 0 0 3 2 2

B2619 Haplee Terrace, NW S.R. 0 0 3 0 0 2 2 3
82620 He,merle, Piner KS area 0 0 5 0 0 4 3 l "-

B2621 Rancho San Miguel _2, _V4S.R. 0 0 2 0 0 [ 3 3

82622 Manes, San Miguel Rd, NW S.R. 5 0 0 0 0 4 3 L

B2623 Marovich,Waltzer Rd, _4 S.R. 2 0 0 0 0 i 3 3

B2624Pioneer2000Apes.,NWS.R. 4 0 0 0 0 3 _ 0

B2625 Wood Rd.elbows,W. Piner area 4 0 0 0 0 3 2 2
B2626 SW corneroE Piser x Fulton 0 0 4 0 0 3 3 2

B2627 Field SW of Piner EI_. Sch. 0 0 4 0 0 3 2 2

32628 Abramson Rd. # 4 5 0 0 0 0 4 2 2

C2601Laguna@HallRd.,Nunes 0 0 0 0 0 0 4 0

C2602 Sanford Rd, @ the Laguna O [ 0 0 0 l _ 3

C2603 Occi. Rd near Sanford, Laguna 2 0 0 0 0 I 1 3

C260_ Aggio dairy, Laguna @ Occi. Rd 0 l 0 0 0 l 2 3

C2605 Ambrosini@ Oec.Rd.Br.,Lagzma 0 0 0 0 4 3 l 3
D260L Hall x Willowside 0 0 0 0 0 0 4 0

D2602 Hall x Piezza (Crinella) 4 0 0 0 0 3 2 3

D2603 Dairy, Hall&Occinear Fulton 2 6 0 0 O 5 2 1

D2604 Lion8 M_.._rial,Occi @ Merced O 3 0 O 0 3 2 2

D2605 Corrie, off C_Jern.,Piner KS 0 0 6 0 0 5 3 i

D2606 Naval Air S_a., Wrighc_inely 0 3 0 0 0 2 3 2

D2607 CALTRANS ROW, Hwy 12:43cci. 0 1 0 0 0 I 2 3

D2608 CALTRANS ROW, _Ny 12 @ Llano 0 1 0 0 0 1 2 3

D2609 Nay. Air Sea., bE quadran_ 0 0 0 0 3 2 3 2

E2613 Palm Terrace, Sebes_opol 2 0 0 0 0 i l 3

F2601 Landeros,Todd Rd near Llano 0 5 0 0 0 4 l 3

F2602 Naval Air Sta., SW q,_ #i 0 6 0 0 0 5 3 l

F2603 Naval Air Sta., Hanger site 0 0 0 0 3 2 3 2

F2604 Naval Air Sta., SW q,mH _Y/ 0 6 0 O 0 5 3 i

F2605NavalAirSta.,ConcordRd end 0 0 0 0 0 0 4 0

F2606 Todd Rd Elbow, preserve area 0 3 5 0 0 4 l 3

F2607 ToddxL_, SW corner, 0 2 0 0 0 i 2 3

F2608 Laguna @ RR br., Sebestopol l 1 0 0 0 2 3 2
F2609 Todd Rd. Preserve 0 5 3 0 0 4 0 0

F2610 Dora.Carinalli easemenc,Laguna 5 6 5 O 0 5 O O

F2611 Hofbauer easement,Laguna 0 2 0 0 0 l 0 0

F2612 S Wright @ Madera, Nav.Air.Sta 0 0 0 0 0 0 4 0

F2613 Walker Ln, near Colgon Cr. 0 3 0 0 0 2 2 3
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Table 2 (.'-_rr'd)

_ T_U_. L._ m._, NAPL POI}OP Q_m_,i_ _ Prior£t-y

F2614 Ash Drive,Old Navel Air Sta . 0 4" 0 0 0 4 2 2

F2615 ScenicAve. x ArlingtonWay 0 [ 0 0 0 I 3 3

F2616 Colgon Cr. pasUure,hr. Todd 0 2 0 0 0 1 2 3

E2701 Primrose Ave., SW Salta Rosa 0 0 5 0 0 4 2 2

E2702 Todd @ Primrose,SW Santa Rosa 0 0 3 0 0 2 2 3

E2703 Scenio4_histler,SW San=a Rosa 0 3 [ 0 0 2 3 2

E2704 Horn Ave. north,SE San=a Rosa 0 0 0 0 0 0 4 0

E2705 Horn Ave. souOn,SE Santa Rosa 0 0 0 0 0 0 4 0 "-

E2706 ScenicMLsrgrave,SW Santa Rosa 0 0 5 0 0 4 1 3

B3201 Gm_delfinger,Llano @ _ 116 0 6 0 0 0 5 [ 2
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V. RESULTS (cont'd)

B. Biological Quality Rating

Sites were ranked for biological quality using the fol'_wing criteria:

:# Species: mini_mm abundance values needed to qualify for :

: : Biological Quality Category :

: On-site : Excellent Very High High Moderate Low Extirpated :

: l : 6 : 5 : 4 : 3 : l : 0 :

: 2 : 4 : 3 : 2 : 1 : - : - :

: 3 : 3 : 2 : I : - : - : - :

Biological quality was defined in an extremely limited sense because the only

characteristic considered was the abundance of rare plants. The higher the abundance value,

the higher the quality. For instance, location D2605 (Corrie, near Piner H. 5.) had

Blennosperma bakeri with an abundance value of 6 (greater =hen 10,OOO plants) so it got an
excellent quality rating. A site such as =he Coomb's easement (F2004) had less than i00

Las=henia burkei (abundance value = i) so its quality rating is low. The criteria was

weighted to give higher ratings to ensemble sites. For instance, a location may have had

less than [O0 individuals for any three rare species, but still got a high quality rating

(=he lowest rating possible for three species). On the other hand, a location with three

species could be rated as excellent if all three species had abundance values of 3 (500-

i000 individuals). An example of a site with three species that got an excellent quality
rating is the Dominic Carinalli easement (F2610).

The ranking of sites based on biological quality ratings is listed on =he following page in
Table 3.
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TABLE 3. BIOLOGICAL QUALITY EANKIMCS FOR RA_ PLANT SITES IN THw. SANTA
ROSA PLAINS

Biological raokings based on criteria in Section V.B. Biological Quality Ranking. Bite

loca_ions are coded by report identification numbers plotted on Sonoma County ?fanning

Department lot-line maps; the first two numbers refer to USGS quadrangle (20=Healdsburg,
26=Sebastopol, 27=Santa Rosa, 32=Two Rock). The letters A-F, refer to sections of

quadrangles oo the [ _nch=500 feet lot-Line maps. The last two numbers refer to actual
occurrences identified in the Eield.

Location Location Na_ Species Present
Nm,mher

EXCELLENT QUALITY ._

F2005 Shilo Rd. horse ranch LABU, PODOP
B2609 S.R.224 easement,Piner Rd west BLBA

B2610 Abramson Rd # 2, Piner HS area BLBA

D2603 Dairy, Hall&Ooci near Fulton LABU, LIVI
D2605 Corrie, off Gueru., Piner H$ BLBA

F2602 NavalAir Sta., SW quad #I LIVI

F2604 Naval Air S=a., SW quad #2 LIVI

F2610 Dom. Carinalli easement,Laguna BLBA, LABU, LIVl
B3201 Gundelfinger, Llano @ Hwy 116 LIVI

VERY HIGH QUALITY

C200[ Grill, Old Redwood Hwy,Windsor LABU, PODOP
F2001 CountyAirportmedians LABU

52602 San Miguel Rancho, NW S.R. LABU, BLBA
B2611 Abremson Rd # 3, Piner HS area BLBA

B2614 Brown Subdivision, NW S.R. BLBA, LABU, PODOP

32615 San Miguel Est. # I, NW S.R. BLBA, LABU
B2620 Hemmerle, Piner HS area BLBA

B2622 Manes, San Miguel Rd, NW $. R. LABU

B2628 Abramson Rd. # 4 LABU

F2601 Landeros, Todd Rd near Llano LIVI

F2606 Todd Rd Elbow, easement area BLBA, LIVI

F2609 Todd Rd. Preserve BLBA, LIVI

F2614 Ash Drive, Old Navel Air Sta LIVI

E2701 Primrose Ave., SW Santa Rosa BLBA

E2706 ScenicxHargrave, SW Santa Rosa BLBA
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Table 3 (cont'd)

Location Location Name Species Present
Number

HIGH QUALITY

C2006 Wilcox Rd., Windsor LABU

C2007 Promenade Ln woodland, Windsor LABU

E2001 CountyAirportPreserve LABU

F2002 Standard Structures, Shilo Rd. LABU

F2007 Gossage, Sanders Rd., Airport LABU, NAPL

F2008 SandersRd. (end),Airport LABU

F2009 SkyineBlvd. extension LABU
B2603 AltonRd.,NW S.R. BLBA "_

B2604 Hartman Rd near Pine= Rd west BLBA, LABU

B2605 Maccario's oaks, Piner Rd west BLBA

B2606 Comalli's,Piner Rd west BLBA, LABU

B26£6 San Miguel Est. # 2, NW S.R. LABU

B2618 Franciscoelbows, NW S.R. BLBA, LABU

B2624 Pioneer 2000 Apts., NW S.R. LABU
B2625 Wood Rd.elbows,W. Piner area LABU
B2626 SW corner of Piner x Fulton BLBA

B2627 Field SW of Piner Elem. Sch. BLBA

C2605 Ambrosini @Occ. Rd.Br., Laguna PODOP
D2602 Hall x Piezza (Crinella) LABU

D2604 Lions Memorial, Occi @ Merced LIVI

MODERATE QUALITY

C2003 Starr Rd.#1, Windsor LABU

C2005 Wilcox Rd. wreck, yrd, Windsor LABU

C2008 Grangearea,Windsor LABU

B2601 San Miguel x Fulton, NW $.R. BLBA

B2612 Paradise Ln # l, Piner HS area BLBA

B2619 RapleeTerrace,NW S.R. BLBA

D2606 Naval Air Sta., WrightxFinely LIVI

D2609 Nav. Air $=a., NE quadrant PODOP

F2603 Naval Air Eta., Hanger site PODOP

F2608 Laguna @ RR hr., Sebas=opol LABU, LIVI

F2613 Walker Ln, near Colgon Cr. LIVI

E2702 Todd @ Primrose, SW Santa Rosa BLBA

E2703 ScenicxWhistler, SW Santa Rosa BLBA, LIVI
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